Roles of the DNA binding proteins H-NS and StpA in homologous recombination and repair of bleomycin-induced damage in Escherichia coli.
The DNA binding protein H-NS promotes homologous recombination in Escherichia coli, but the role of its paralog StpA in this process remains unclear. Here we show that an hns mutant, but not an stpA mutant, are marginally defective in conjugational recombination and is sensitive to the double-strand-break-inducing agent bleomycin. Interestingly, the hns stpA double mutant is severely defective in homologous recombination and more bleomycin-sensitive than is the hns or stpA single mutant, indicating that the stpA mutation synergistically enhances the defects of homologous recombination and the increased bleomycin-sensitivity in the hns mutant. In addition, the transduction analysis in the hns stpA double mutant indicated that the stpA mutation also enhances the defect of recombination in the hns mutant. These results suggest that H-NS plays an important role in both homologous recombination and repair of bleomycin-induced damage, while StpA can substitute the H-NS function. The recombination analysis of hns single, stpA single, and hns stpA double mutants in the recBC sbcA and recBC sbcBC backgrounds suggested that the reduction of the hns single or hns stpA double mutants may not be due to the defect in a particular recombination pathway, but may be due to the defect in a common process of the pathways. The model for the functions of H-NS and StpA in homologous recombination and double-strand break repair is discussed.